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P R A T T  

SUMMARY: 

UJork completed during the p e r i o d 1964 to 1967 has explored 

three zones of copper m i n e r a l i z a t i o n and has o u t l i n e d three more 

favoura b l e areas as shown by capper geochemical anomalies, a l l of 

which are on the Company's mineral c l a i m s s i t u a t e d between Bootjack 

Lake and P o l l e y Lake i n the Cariboo Mining D i v i s i o n , B r i t i s h 

Columbia. 

The explored zones c o n t a i n an estimated ts-ta-t-af 33,326,200 tons 

i n p l a c e averaging 0.500^ copper, 0,015 ounces of g o l d per ton and 

0,05 ounces of s i l v e r per ton, as i n d i c a t e d by s u r f a c e t r e n c h i n g ^ and 

v e r t i c a l diamond d r i l l i n g which extends 400 to 500 f e e t i n depth. Of 
fab 660 

t h i s tonnage, 23,47QrQ0Q- tons i n place w i t h an average grade of 0„514j£ 

copper and 0.015 ounces of gold per ton c o n t a i n s c h a l c o p y r i t e amendefoLe 

to o r d i n a r y copper f l o t a t i o n methods. The r-ema-irvdsr;'©̂  9,856-,-20Q tons 

i n p l a c e averaging 0,464?$ copper c o n t a i n ^ varying amounts of^'non-sulphide' 
I 

copper bearing m i n e r a l s , t e n t a t i v e l y i d e n t i f i e d as amorphous c h r y s o c o l l a , 

copper arsenates or copper phosphates^ and w i l l not respond s a t i s f a c t o r i l y 

to f l o t a t i o n . 

Of the s u l p h i d e s , i t i s estimated that 7,099,700 tons (before 

d i l u t i o n ) , i n three open p i t s , averaging Q0632/o copper and 0,015 ounces 

go l d per ton, can be e x t r a c t e d i n i t i a l l y and can then be f o l l o w e d by 
a f o u r t h open p i t c o n t a i n i n g 2,962,400 tons (before d i l u t i o n ) which 

?qlk ' < LA averages 0.612/$ copper and 0.015 ounces s^t&jsx per ton. J l ' 

Cut o f f grade f o r t h i s i s 0.30$ copper. M e t a l l u r g i c a l recovery 

i s estimated at Bbfa and o v e r a l l waste to ore r a t i o 2.53:1,J 
L y 

I t i s estimated t h i s would provide s u f f i c i e n t o p e r a t i n g p r o f i t 

i n the f i r s t 5.27 years at an average p r i c e of 400 U.S. per pound of 

copper to pay back the i n i t i a l c a p i t a l c o s t of p l a c i n g the property i n t o 

p r o a u c t i o n by means of a 6,000 ton per day s u l p h i d e f l o t a t i o n concentrator 

(2,100,000 tons per year) and r e l a t e d f a c i l i t i e s . An allowance has been 

i n c l u d e d i n t h i s c a p i t a l c o s t f o r i n t e r e s t , inventory and working 

c a p i t a l . T h i s t o t a l c a p i t a l c o s t i s estimated at 317,022,000.00. 



SUGARY (Continued) 

SuQsequently, an estimated 6,312,700 tuns (before d i l u t i o n ) 

averaging 0.464$ capper and 0.015 ounces g o l d per ton w i l l p r ovide 

5£Q5,U00. o p e r a t i n g p r o f i t per year f o r a f u r t h e r 3.31 y e a r s , assuming 

again an average p r i c e of copper of 400 U.S. per pound. Waste to ore 

r a t i o i s estimated at 1.38:1 and m e t a l l u r g i c a l recovery a t 85^. 

Net o v e r a l l p r o f i t oefore income ta x e s , d e p r e c i a t i o n or 

d e p l e t i o n i s , t h e r e f o r e , estimated at £4,462,000. during the f i r s t 

•8.58 y e a r s . 

During t h i s f i r s t 8.58 years an estimated a d d i t i o n a l t o t a l 

of 5,975,200 tons averaging 0.479^ copper before d i l u t i o n w i l l be 

e x t r a c t e d from the open p i t s as w e l l as t h a t o u t l i n e d above, i n the 

form of "non-sulphides". T h i s w i l l be e i t h e r t r e a t e d s e p a r a t e l y 

from the s u l p h i d e f l o t a t i o n c o n c e n t r a t i o n or s t o c k p i l e d pending 

development of an economic process. Heap l e a c h i n g with or without 

b a c t e r i a l a i d could be c o n s i d e r e d . S u l p h u r i c a c i d consumption appears 

to preclude l e a c h - p r e c i p i t a t i o n - f l o a t methods. T h i s tonnage has been 

i n c l u d e d as waste i n the c a l c u l a t i o n of waste to ore r a t i o s f o r the 

"sulphide** m a t e r i a l * 

A f u r t h e r 7,095,200 tons of s u l p h i d e s averaging 0«&00% copper 

before d i l u t i o n amenable to f l o t a t i o n , p l u s 3,881,000 tons of "non-

s u l p h i d e s " averaging Q.441/& copper before d i l u t i o n w i l l be l e f t . 

T h i s has been i n c l u d e d i n the t o t a l reserve estimates. The waste to 

ore r a t i o f o r t h i s 7,095,200 tons of s u l p h i d e m a t e r i a l i s estimated 

at 2.17:1. The estimated o p e r a t i n g c o s t , however, so c l o s e l y approximates 

the estimated net revenue per ton that these s u l p h i d e s are not con­

s i d e r e d economic at 400 U.S. per pound of copper. Since t h i s m a t e r i a l 

i s l a r g e l y s i t u a t e d i n the bottom of the proposed open p i t s , deeper 

c r i l i i n g may change t h i s a n a l y s i s . 



CONCLUSIONS: 

S u f f i c i e n t m i n e r a l i z a t i o n has been o u t l i n e d at your Company's 

property to warrant a g g r e s s i v e and immediate f u r t h e r e x p l o r a t i o n and 

development, d i r e c t e d toward i n c r e a s i n g the t o t a l tonnage of copper 

reserves and expanding the amount of s u l p h i d e m a t e r i a l t h a t c o n t a i n s 

plus 0,60% copper and can be recovered economically by c o n v e n t i o n a l 

s u l p h i d e f l o t a t i o n . 

Diamond d r i l l h ole spacing at present i s on an east-west g r i d 

approximately 200' x 400* , and depth below the surface i n the m i n e r a l i z e d 

areas v a r i e s from 300 f e e t to a maximum of 800 f e e t . In almost every 
"7 

s e c t i o n , good p o s s i b i l i t i e s e x i s t f o r expanding the potion t i - g i tonnage 

by deepening holes which ended i n copper bearing m a t e r i a l , d r i l l i n g -in-

between widely spaced h o l e s or d r i l l i n g o u t s i d e those previous holes 

which c o n t a i n good m i n e r a l i z a t i o n . 

The No. 3 z o n e ^ J o . 2 and No. 4 P i t areas) has not been d e l i m i t e d 

to the northwest, and three i n t e r e s t i n g p r e s e n t l y unexplored geochemical 

anomalies are known to be s i t u a t e d from 2,000 f e e t to 4,000 f e e t to the 

northwest, n o r t h and nor t h e a s t from the present d r i l l i n g , f u r t h e r 

e x p l o r a t i o n and development should be c a r r i e d out i n these areas, 

f u r t h e r m e t a l l u r g i c a l work, open p i t p l a n n i n g and a f e a s i b i l i t y study 

concurrent w i t h t h i s diamond d r i l l i n g and other e x p l o r a t i o n ' s warranted 

by the s i z e and grade of the copper bearing zones already d i s c o v e r e d . 

, P r o x i m i t y to h y d r o - e l e c t r i c power, (approximately 30 m i l e s ) 

favourable l o c a t i o n with regard to roads and the P a c i f i c Great Eastern 

r a i l r o a d , reasonable c l i m a t e c o n d i t i o n s , good labour a v a i l a b i l i t y , 

adequate water supply, easy d i s p o s a l of m i l l t a i l i n g s on adjacent 

ground, a l l c o n t r i b u t e toward the property's a s s e t s , and present 

an a t t r a c t i v e p i c t u r e . 



RECGfftfENOATIONSi 

i n and adjacent to the known copper bearing areas, B. X, 

v e r t i c a l diamond d r i l l i n g t o t a l l i n g 19,70.0 f e e t , and 17,000 f e e t 
\^TtPM;^0~S^ 

of sampling r o t a r y or percussion d r i l l i n g "should be c a r r i e d o u t , with 

the o b j e c t ' o f s - /M C/pc/< To ',— 

(a) decrease the average d i s t a n c e between holes to about 

200 f e e t maximum; 

(b) deepen e x i s t i n g holes which were stopped i n copper /' i 

m i n e r a l i z a t i o n ; and? 

(c) explore e x t e n s i o n s . '\ 

T h i s footage i s as shown i n the Appendix and would be d i s ­

t r i b u t e d depending on r e s u l t s approximately as f o l l o w s * -

(a) 27 " F i l l - i n " h o l e s - #2 & #3 Zones t o t a l l i n g 17,000 f e e t . 
(b) 23 "Deepening" holes - #2 & #3 Zones '! 5,300 f e e t . 
(c) 23 " E x p l o r a t i o n " holes - #2, 3 & 4 Zones " 14,400 f e e t . 

T h i s d r i l l i n g w i l l e x p l o r e volumes of rock that couid c o n t a i n 

a p o s s i b l e maximum of 72,000,000 tons. Assuming that the r e s u l t s show 

that ono qu a r t e r of t h i s volume does c o n t a i n sulphide m i n e r a l i z a t i o n of 

the same tenor as th a t p r e v i o u s l y found and amendable to o r d i n a r y copper 

f l o t a t i o n methods, 18,000,000 tons of s u l p h i d e s could Do added to the 

reserves p r e v i o u s l y quoted. 

An a c a i t i o n a l 8,000 f e e t of 8. X. diamond d r i l l i n g i s recommended 

to e x p l o r e the n o r t h e r l y extensions of the m i n e r a l i z a t i o n , i n c l u d i n g i n 

part the geochemical anomalies. This c o u l d be preceded by induced 

p o l a r i z a t i o n surveys and/or d e t a i l e d s u r f a c e p r o s p e c t i n g . 

D u r i n g t h i s d r i l l i n g program f u r t h e r simple copper f l o t a t i o n 

t e s t i n g should be completed on those p o r t i o n s of the d r i l l core and 

c u t t i n g s t h a t c o n t a i n l e s s than 15% of the t o t a l copper i n the form 

of "non-sulphiaes". 

methods of t r e a t i n g the "non-sulphide* 1 copper should a l s o be 

i n v e s t i g a t e d , s i n c e a p o t e n t i a l of more than 10 m i l l i o n tons c a r r y i n g 

0.40$ coppar to 0.55^ copper i s i n d i c a t e d . Heap l e a c h i n g , aided by 

b a c t e r i a l promotion, l e a c h - p r e c i p i t a t i o n - f l o a t cyanide processes and 

other methods r e s u l t i n g i n s o l u t i o n s c o n t a i n i n g copper t h a t can be 

subsequently p r e c i p i t a t e d as pl u s 70$ copper, should be c a r e f u l l y considered 



RECOMMENDATIONS (Continued) 

The cos t of t h i s program i s estimated to bs as f o l l o w s : -

i ) . D i r e c t c o s t 27,700 feet - B. X. diamond 
d r i l l i n g at So.00 per f o o t «.»» *. 3 166,000. 

i i ) D i r e c t c o s t 17,000 f e e t - r o t a r y or p e r c u s s i o n 
diamond d r i l l i n g at S3.75 per f o o t . , . . 64,000. 

i i i ) M e t a l l u r g i c a l and open p i t design * 15,000. 

i v ) Assaying, a d m i n i s t r a t i o n , head o f f i c e and 
ge n e r a l . ..««. * .**.<, 78,000. 

v) Induced p o l a r i z a t i o n surveys, sur f a c e p r o s p e c t i n g 
and other e x p l o r a t i o n * «.*.««.*.*. 25, 000. 

$ 348,000. 

The program ean^be^sta^ted^o^-BdvBntage^in-'mid'lftarch, -and w i l l 

require approximately e i g h t to nine months to complete* 
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CAR1GDO-SELL COPPER MINES LIMITED 

CORPORATE STRUCTURE; / / \ '* 

C a r i b o o - B e l l Copper Mines L i m i t e d was i n c o r p o r a t e d as a p u b l i c company on 

23rd December 1965, under the Companies Act of the P r o v i n c e of B r i t i s h Columbia f o r 

the purpose o f a c q u i r i n g from Mastodon-Highland B e l l Mines L t d . and L e i t c h Gold Mines 

L i m i t e d c e r t a i n claims l o c a t e d i n the Cariboo Mining D i v i s i o n of B r i t i s h Columbia. 

The Company was a u t h o r i z e d to i s s u e three m i l l i o n shares without nominal 

• r par v a l u e , of which 1,500,005 shares are p r e s e n t l y i s s u e d and o u t s t a n d i n g . The 

c o n s i d e r a t i o n to Mastodon-Highland B e l l Mines L t d . and L e i t c h Gold Mines L i m i t e d f o r 

the s a l e of the property to the Company was S50,000 cash and 750,000 shares of the 

Company. 

PROPERTY LOCATION: 

C&y$/$& caj<~ 9/huO fcfr/~& ' 

The p r o p e r t y , c o n s i s t i n g of on-e-hun-dred and s i x t y contiguous mineral c l a i m s l£ i n 

the Cariboo Mining D i v i s i o n , 36 m i l e s n o r t h e a s t of the town of W i l l i a m s Lake, 

0 0 
B r i t i s h Columbia. I t i s l o c a t e d between 52 30* and 52 35' North L a t i t u d e and between 

121°35* and 121 Q42' West Longitude. I t covers the area between Bootjack Lake and 

and P o l l e y Lake and extends one m i l e southwestwara beyond Bootjack Lake. 

The value of work performed on the property has been recoraeo f o r 

assessment purposes. As a r e s u l t a l l of the claims are i n good standing u n t i l 1974 

with some dates of e x p i r a t i o n extenaing u n t i l 197B. 

fjrfty a d d i t i o n a l c l a i m s wer-e staked to the south of the.main group to 

provide an area f o r t a i l i n g s d i s p o s a l . 



a:Li T Y AND T R A N S P O R T A T I O N S 

-RJ^'d ^ c c e s s ' i s provided by 4S m i l e s of e x c e l l e n t g r a v e l road from a p o i n t on the 

Cariboo Highaiay j u s t south of W i l l i a m s Lake to the north ena of forehead Lake, thertce 

< ruffle^ mile4*'9& good g r a v e l road ^southeasterly to the pcapBr-tyr* ^ 

i 1 ' Ac /:/ //MM ' 
T r a n s p o r t a t i o n t s u Vancouver from W i l l i a m s Lake i s e x c e l l e n t , i n v o l v i n g - e i t h e r 

:Jy MM^LJM ) ^ 
the P a c i f i c Great Eastern Railway or the Cariboo and Trans-Canada Highways. 

rAC-LiTIES: 

No f a c i l i t i e s p r e s e n t l y e x i s t ; a l l mining, m i l l i n g and other p l a n t i n s t a l l a t i o n s 

must be'proviaed. 

•Part of the network" of ,the 8. C. Hydro Power t r a n s m i s s i o n l i n e s passes 

through W i l l i a m s Lake. A connection about 32 m i l e s long would supply cheap and r e l i a b l e 

power to the Company's property,, 

Itto? &tsf^' 
A bus s e r v i c e to and from neighbouring s m a l l v i l l a g e s and towns would r e s t r i c t 

t h e - e r e d t - i ^ / o f r e s i d e n t i a l f a c i l i t i e s (and/or bunkhouse and cookhouse o p e r a t i o n s ) 

to a minimum. 

Water f o r concentrator and p l a n t use i s r e a d i l y a v a i l a b l e from any one of a 

number of s m a l l streams and l a k e s s i t u a t e d c l o s e to or on the p r o p e r t y . 

A t e n t a t i v e reserve has been placed on the water supply i n the immediate 

Lre^ cy the P r o v i n c i a l Government Water R i g h t s Branch i n V i c t o r i a , B r i t i s h Columbia, 

g i v i n g Cariboo B e l l the f i r s t r i g h t of r e f u s a l . 



j § l s 

HI STORY 

E a r l y i n 1964, s u r f a c e prospecting and reconnaissance geochemistry c a r r i e d 

cut by [liastodon-Highlana B e l l Mines L t d . , i n d i c a t e d the presence of m i n e r a l i z a t i o n 

between Bootjack Lake ?no P o l l e y Lake. 

M i n e r a l claims were staked i n mid 1964. A d e t a i l e d geochemical survey and a 

magnetometer survey, both of which o u t l i n e a s e v e r a l anomalous zones, was completed. 

The widespread mantle of over-burden prevented e f f e c t i v e bed rock examination by the 

pros p e c t i n g creus. 

In A p r i l 1965, Huntec L i m i t e d conducted an induced p o l a r i z a t i o n survey over 

part of the p r o p e r t y . T h i s area was sele c t e d ' l e ^ g e l y on t f o e ^ b a i B i a ^ geochemical 

r e s u l t s . S e v e r a l anomalies, which-^wer-e l a t e r prove'dlfce-^be* caused more by p y r i t e 

'A' t h a n ^ c h a l c o p y r i t e m i n e r a l i z a t i o n were o u t l i n e d . 

it 
During September 1965, oy^-means--of two l a r g e t r a c t o r s , / 1 9 trenches t o t a l l i n g 

approximately 21,000 l i n e a l f e e t we-s^&tst on east-west l i n e s spaced at 400-foot i n t e r v a l s . 

These trenches cut across M b the geochemical, the Magnetic, and three of the induced 

p o l a r i z a t i o n anomalies. 

A r i p p e r attachment on one of the t r a c t o r s was used to t e a r up the top ten to 

—, ~—— „ ~ — 
twelve inches of the 1 copper m i n e r a l i z a t i o n J x p o s e ^ " ^ ) 

durvA-J3~ 
" ^ " C h i p sampling o-f—thtr-brocerr p i e c e s was then u»de-p-t,-aken* i s K h each sample 

] ' 

r e p r e s e n t i n g 10 l i n e a l f e e t of t r e n c h . Copper, gold and s i l v e r assays were performed 

by a Vancouver l a b o r a t o r y , w i t h composites being subsequently reanalyzed by a prominent 

Llniteo S t a t e s asuay o f f i c e . Close c o r r e l a t i o n s were obtained between a l l these assays. 



& 
H i s t o r y (Continuod) 

During 1554, Mastodon-Highland B e l l Mines L t d . and L e i t c h Gold Mines L i m i t e d 

j o i n t l y expended approximately thaafounr lof $14,000.00' on mineral c l a i m s t a k i n g , , s u r f a c e 

p r o s p e c t i n g and geochemical work. 
• 

An a d d i t i o n a l $43y4Hrrf}0 mas spent during 1965 by these tiuo companies on S** 

..further e x p l o r a t i o n , most of which was d i r e c t e d as p r e v i o u s l y y i o t e d toward ens' 

M /• '> Xvu Ki.'->G- f\ r ^ j / r j / 
p a r - t l c u l a r seoti-orr o f / t h e p r o p e r t y . 

During the s p r i n g and summer months of 1966, 49 BX s i z e diamond d r i l l holes 

t o t a l l i n g 25,995 f e e t , with an a d d i t i o n a l 38 percussion d r i l l holes t o t a l l i n g 6,585 

f e e t , ura\a completed. T-be-cost~ amounted""'tcT$ 7'O t . 9 X 

An ore p o t e n t i a l t o t a l l i n g 27,898,625 tons, averaging 0.50$ copper and .015 

ounces gold per ton wece i n d i c a t e d by t h i s work. P r e l i m i n a r y open-pit plans showed an 

ore to waste r a t i o of about 1:1. 

In September 1966, n e g o t i a t i o n s with a Japanese Group c o n s i s t i n g of M i t s u i 

Mining & Smelting Company L t d . , Sumitomo Metal Mining Co. of Canada Ltd« and Nippon Mining Co. L t d . r e s u l t e d / i n a L e t t e r of I n t e n t K w h i c h covered 5 & 4 o r ^ i n i t i a l step itrffj, 

e x p e n d i t u r e of tho-oum of £300,000.00 tc=£?a diirect-ed—towards f u r t h e r e x p l o r a t i o n . 

This sum, spent i n l a t e 1966 and ,1967, i n c r e a s e d diamond d r i l l i n g t o 123 BX s i z e 

h o l e s , t o t a l l i n g 48,325 f e e t . - . 

v — P r e l i m i n a r y m e t a l l u r g i c a l t e s t i n g of; samples submi t t e d - - ^ Japanese 
0 • • 

l a b o r a t o r i e s i n Tokyo was d i s a p p o i n t i n g , however, and the Japanese Group withdrew 

from f u r t h e r p a r t i c i p a t i o n i n mid J u l y , 1967. /ttJ £x7~72./?-£f h^M&ty > .^c" 



HISTORY (Continued 

M e t a l l u r g i c a l t e s t i n g c a r r i e d out i n recent months by the 

Department of Energy, Mines and Resources i n Ottawa; the C a l i g h o r Company 

i n S a l t Lake C i t y , Utah:and by Cominco i n Kimber^ly, B. C.J has reasonably 

i d e n t i f i e d the l i m i t s of the o x i d i z e d m i n e r a l i z e d zones wh&ch^ai^e not 

conducive to standard copper f l o t a t i o n methods,, L i m i t e d m i c r o s c o p i c work 

has been c a r r i e d out to determine the copper m i n e r a l s t h a t r e s i s t f l o t a t i o n * 

As o u t l i n e d l a t e r i n t h i s r e p ort open-pit plans have been 

prepared by the s t a f f of Mastodon-Highland B e l l Mines L t d . i n v o l v i n g - W 

providB m e t a l l u r g i c a l r e c o v e r i e s i n the order of 80$ to 90$ and would 

c o n t a i n b e t t e r than average copper grade* I t i s suggested these blocks 

would c o n s t i t u t e the feed to a concentrator during the f i r s t f our years 

Wo open p i t plans have been developed f o r those p o r t i o n s of f" ,j 

the orebodies s i t u a t e d underneath these i n i t i a l ore b l o c k s , but approximate 

c a l c u l a t i o n s have been made which i n d i c a t e the nature and grade of t h i s 

trhe mining of those s e l e c t e d b l o c k s of ore which i-&Hrs--n©tt̂ noujn would 

m a t e r i a l . 



t f 

GEOLOGY AND MINERALIZATION * 

The C a r i b o o - B e l l Copper Mines L i m i t e d c l a i m s cover a plug or stock-, 

of g r a n i t i c rocks i n c l u d i n g s y e n i t e , monzonite and d i o r i t e . T h i s i n t r u s i v e , 

the Mount P o l l e y s t o c k , c u t s a n d e s i t i c v o l c a n i c s of Lower J u r a s s i c age. 
o-

The v o l c a n i c s occur as i n c l u s i o n s o r pendants and, i n p l a c e s , e x h i b i t a 

s i g n i f i c a n t development of garnet, pyroxene and other skarn m i n e r a l s . 

S e v e r a l p e t r o g r a p h i c f e a t u r e s bear witness to the c l o s e r e l a t i o n s h i p 

o f the g r a n i t i c r o c k s , one with the o t h e r ^ but the moat p e r v a s i v e c h a r a c t e r i s t i c 
i s t h e i r q u a r t z - f r e e h a b i t . These rocks are w e l l exposed i n the numerous 

a n d . 

trenches e x h i b i t a complex h i s t o r y of m u l t i p l e i n t r u s i o n , contamination, 

f r a c t u r i n g , metasomatism and m i n e r a l i z a t i o n . T h i s i s not r e v e a l e d by the 

g e o l o g i c map i n c l u d e d h e r e i n , which i s markedly s i m p l i f i e d f o r the sake of 

c l a r i t y . , , 

The commonest secondary f e a t u r e of the g r a n i t i c rocks i s salmon c o l o u r 

r e s u l t i n g from e x t e n s i v e potash metasomatism. 

p i t areas are shown on the g e o l o g i c map and are c e n t r e s of more 

i n t e n s e m i n e r a l i z a t i o n . The primary s u l p h i d e s are c h a l c o p y r i t e , minor b o r n i t e 

and p y r i t e . Secondary minerals c o n s i s t of m a l a c h i t e , c o n i c h a l c i t e and very 

minor amounts of c h a l c o c i t e , c u p r i t e and n a t i v e copper. The v e r t i c a l range 

over which secondary minerals o c c u ^ i s q u i t e v a r i a b l e , ranging from n e g l i g i b l e 

to more than one hundred f e e t . 
Gold i n the order of 0.01 - 0.Q4 ounces per ton occurs i n the m i n e r a l ¬

i z e d a r e a s / / » * n ' 



ORr. RESERVES; 

Using a c u t - o f f grade of 0.30% copper, t o t a l r e s erves before 

any allowance f o r d i l u t i o n d uring mining are estimated at 33,326,200 tons 

averaging 0.50% copper, 0.015 ounces of gold per ton and 0.05 ounces s i l v e r 

per ton. T h i s — d i s t r i b u t e d between three g e n e r a l areas, as shown i n the 

f o l l o w i n g table',- be-floigQTrany-"^ 

Zone Tons Grade - % Copper U n i t s 

2 14,823,700 0.4u0 *A 6,806,300 

3 17,318,500 0.522 / 9,044,400 

4 1,184,000 Q.b64 \A 786,200 

TOTAL ^33,326,200 0.500 / 16,636,900 

> • " —^(StfJL iJtM-^ -~ 
( Of t h i s total,:sudsing a c u t - o f f grade of 0,30% copperJjLt i s 

"""" * "•"~ — ——• i i S L j J w K « M • ' • w • t'l 

estimated t h a t approximately 9,856,200 tons*which, averages 0.464% c o p p e r v 

a&d-which is- s i t u a t e d i n the top 100 to 130 f e e t , c o n t a i n s "non-sulphide" 

or o x i d i z e d copper minerals i n l a r g e enough q u a n t i t i e s to lower m e t a l l u r g i c a l 
r e c o v e r i e s below 80%. No economic method has so f a r been developed to 

t r e a t t h i s m a t e r i a l . 

()U. PfiJM (KM — ;0) M' I '} 



1LTALLURGICAL INVESTIGATIONS! * 

(ji?) M i t s u i - Sumitomo - Nippon 

f o u r samples, composed of diamond d r i l l core r e j e c t s , intended 

to represent the upper and lower p e r t of the e a s t e r n / N o . 2, and the 

western, or No. 3, zones were sent to the M i t s u i and Sumitomo t e s t i n g 

laboratories^«#r TokyOj i n the s p r i n g of 1967. No attempt was made to 

separate the o x i d i z e d ("non-sulphide") m a t e r i a l from the u n o x i d i z e o 

s u l p h i d e s . No sample was s e l e c t e d from the northern or No. 4 zone, 

which i s known to be comprised of clean s u l p h i d e s . The four samples 

were s p l i t up i n t o s i x samples f o r the t e s t work by segregating the 

western and eastern p a r t s of No. 3 zone. 

Copper m e t a l l u r g i c a l r e c o v e r i e s ranged from 39% to 33%. A 

summary of r e s u l t s i s shown i n the Appendix, and a f u l l r e p o r t 

r e c e i v e d from the Japanese group i s j2ff<J&3^,\&%^ i itf*-*-^ •* T - * ^ * * * 

•3 0 Q 
The C a l i q h e r Company 

Samples chosen by r e f e r e n c e to four p r o s p e c t i v e open p i t areas 

and r e p r e s e n t i n g as c l o s e l y as p o s s i b l e h o r i z o n t a l l a y e r s from 30 to 

SO f e e t t h i c k , were sent to the G a l i g h e r t e s t l a b o r a t o r i e s i n S a l t Lake 

C i t y , Utah i n the l a t e summer and e a r l y f a l l of 1967. 

Copper recovery ranged from 25% to 93% (see Appendix). Attempl 

to use s u l p h i i d i z i n g reagents on the awfrdA'goot-/material were not s u c c e s s f u l 

i n producing a p l u s 80% recovery, although p a r t of the "non-sulphides" 

d i d r e p o r t i n the f l o t a t i o n c o n c e n t r a t e . 

P r e l i m i n a r y s u l p h u r i c a c i d l e a c h i n g t e s t s i n d i c a t e d consumptions 

i n the order of 30 pounds of a c i d per ton o f ore, which i s consioered 

an uneconomic f i g u r e . 



METALLURGICAL INVESTIGATIONS (Continued) 

(J..). Department of Mines and Cominco 

Samples s i m i l a r to those sent to G a l i g h e r were submitted to 

Ottawa and to the S u l l i v a n Concentrator f l o t a t i o n m e t a l l u r g i s t s at 

Kimberley, 6. C. 

R e s u l t s p a r a l l e l to those reported by G a l i g h e r were obt a i n e d 

(see Appendix). 

(<($}- General 

The Department of Minus s t a f f at Ottawa poi n t e d out t h a t there 

seemed to be a d i r e c t r e l a t i o n s h i p between the r a t i o of "non-sulphide" 

copper to t o t a l copper*, and the m e t a l l u r g i c a l recovery*)-; A c c o r d i n g l y 

the graph shown gtf"*tho follchtf-ino/page ywas p l o t t e d ; J h i s i n d i c a t e s t h a t 

p l u s 80% copper r e c o v e r i e s w i l l r e s u l t with c o n v e n t i o n a l f l o t a t i o n from 

m a t e r i a l c o n t a i n i n g a r a t i o of 0:15 o r l e s s of wnon-sulphide** copper 

to t o t a l copper* j * q | W 

...4a 
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PRETLimiNARY OPEN" PIT PLANS; ^ c ^ - ^ f ; ^ ^ ' f i p u 

Eleven p r o s p e c t i v e open p i t plans concerning approximately 

-eieverr m i l l i o n tons of "sulphides* 1 and s i x m i l l i o n tons of "'non-sulphides" 

have been i n v e s t i g a t e d by the Mastodon-Highland B e l l s t a f f . The term 

"sulphides"' i s d e f i n e d as m a t e r i a l with a "non-sulphide** copper to t o t a l 
0j$3*:t*o • ... 

copper r a t i o of l e s s than tftlS?, ^ / ; •'• 

General c h a r a c t e r i s e s of the p i t plans are as shown i n the 

-J table,, on the f o l l o w i n g page. These plans cover the areas of r e l a t i v e l y 

h i g h e r grade copper m i n e r a l i z a t i o n s i t u a t e d c l o s e to the s u r f a c e and 

hence -avai l a trie f o r i n i t i a l mining. 

Three of the p i t s , F - l , D-2 and B-3 apparently c o n t a i n the 

most favourable i n i t i a l tonnage, using a c u t - o f f grade of 0.30% copper. 

A f o u r t h , 8-4 o u t l i n e s the next most favourable zone. A l t e r n a t i v e s 

which i n c l u d e d holes 5-4 and S-28 produced hi g h e r waste to ore r a t i o s 

without any improvement i n the s u l p h i d e tonnage t o t a l , oecause these 

h o l e s have s«-^bno-rmal'l^'large' "non-sulphide" c o n t e n t . 

P i t a l t e r n a t i v e s A-2 and B-2 which i n c l u d e d hole S - l l l were 

d i s c a r c e d i n favour of D-2 because A-2 and 8-2 i n v o l v e d much -trxgho-r skt^^&u 

waste to ore r a t i o s . Correspondingly p i t plan B-4 which centred on 
i 

Holes S - l l l and S-49 showed a r-easonabi-e s t r i p r a t i o . 

20 f o o t , 30 f o o t and 60 f o o t bench i n t e r v a l s were i n v e s t i g a t e d . 

A 20 foot bench was s e l e c t e d f o r mining where e r r a t i c " s u l p h i d e " 

m i n e r a l i z a t i o n o c c u r s , as i n F - l and the lower p a r t of D-2, i n order 

to permit s e l e c t i v e e x t r a c t i o n o f as much " s u l p h i d e s " at as h i g h a 

grade of copper as p o s s i b l e . 

Sd-milarly ^ 30 foot bench i n t e r v a l was chose^iJ f o r 8-3 and 

[}-4 s i n c e the " s u l p h i d e " m i n e r a l i z a t i o n i s r e l a t i v e l y -quits c o n s i s t e n t 

i n these zones. 

A 30 f o o t i n t e r v a l was -eirso- used f o r the removal of the waste 

s e c t i o n s . This i n t e r v a l would most l i k e l y be i n c r e a s e d i n V i n a l plans 

to o b t a i n minimum c o s t s . 



P R E L I M I N A R Y OPEN PIT PLANS (Continued) 

No p i t plans covering the removal o f the remaining t h i r t e e n m i l l i o n 

tons of " s u l p h i d e s " have been prepared. A "Tons and Grade" estimate 

was made concerning the "non-sulphide" remaining. 

The polygon method of a l l o c a t i n g areas of i n f l u e n c e f o r tone 

and grade was used, with a uniform grade of copper being assumed f o r 

each polygon surrounding any one d r i l l h o l e . 

Tonnages contained i n the p i t s were c a l c u l a t e d by benches i n 

four c a t e g o r i e s i . e . p l u s 0.50%; 0.40% to 0.50%; 0.30% to 0.40% and 

l e s s than 0.30% copper. 

12 c u b i c f e e t per tan was used as a f a c t o r . 



CARIBOO-BELL COPPER MINES LIMITED 

PRELIMINARY OPEN PIT PLANS 

P! AM P I T NUMBER 

#1 High Grade 

BENCH INTERVAL 

30' 

PIT WALLS DESCRIPTION OF PLAN 

52* Excludes Hols S-4 
Incl u d e s Hole S-2B 

C - i 

#1 High Grade 

#1 High Grade 

3Q' -v£,950» 
20' - 3,780'" 

3,800'' 
3,560' 

30 

52' 

52' 

Excludes Hole S-4 
In c l u d e s Hole S-28 

Incl u d e s Hole S-4 
and Hole S-28 

D-l #1 High Grade 6G 52 Excludes Hole S-4 
Includes Hole S-28 

E - l Upper #1 High Grade 

E - i Lower #1 High Grade 

20' 
3,880' - 3,700' 

20' 
3,680' - 3,520' 

52 

52* 

Excludes Hole S-4 
Includes Hole S-28 
Excludes Hole S-4 
Includes Hole S-28 

*F-1 Upper #1 High Grade 20' 
3,880' - 3,700' 

52' Excludes Holes S-4 
and Hole S-28 

F - l Lower #1 High Grade 20' 
3,680' - 3,520' 

52 Excludes Holes S-4 
and Hole S-28 

A-2 j?2 High Grade 30 52 I n c l u d e s Hole S - l l l 

B-2 #2 High Grade 20' 
3,660' - 3,460' 

52 Excludes Hole S - l l l 

--D-2 Upper #2 High Grade 

*D-2 Lower #2 High Grade 

30' 
3,900' 

20' 
3,670' 

3,690' 

3,450' 

50' 

50* 

Centred on Hole S-21 

#3 High Grade 30 50 Centred on Hole S-15 

*3-4 jf4 High Grade 30 50' Centred en Holes S - l l 
and Hole S-49 

•Plana usoa. c^cJ^.^-t^ 
a 
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A comparative summary' of the estimated r e t u r n of c a p i t a l investment 

r e l a t e d to the c o n s t r u c t i o n and o p e r a t i o n of a f l o t a t i o n c o n c e n t r a t o r with a 

c a p a c i t y of 6,000 tons of ore per day i s shown i n the f o l l o w i n g t a b l e t -

A l t e r n a t i v e Number 

P e r i o d of time - years 

P i t s considered 

C u t - o f f grade 

4.12 

(1,2 & 3)-(4) 

0.40 - 0.40 

Tons sulphi d e s - m i l l i o n s 8.6499 

Average grade - feed to c o n c e n t r a t o r 
- % copper O'isSS 

5.27 

(1,2 &3)-(4) 

0o30 - 0.30 

11.0682 

4.49 

(1,2,3) - (4) 

0.40 - 0.30 

9.4280 

T o t a l p r o f i t over the l i f e of the p i t s - m i l l i o n s % Canadian. 

12.569 J f-t^op- Copper ^ 390 U.S 
...{^r~ U.S. 13.565 

' 410 U.S. 
420 U.S. 

14.562 
15.558 

14.121 
15 0247 
16.374 
17.505 

13.094 
14.133 
15,173 
16.213 

4. 90 

(1,2,3) - (4) 

0.30 - 0.40 

10.2901 

13.596 
14.679 
15.763 
16.850 

(See Appendix f o r d e t a i l s ) 

These estimates show that using a c u t - o f f grade of 0.30% copper through­

out ( A l t e r n a t i v e No. 2) w i l l r e s u l t i n the maximum cash throw-off from the 

four open p i t s c onsioered, and w i l l repay the $15,022,000. estimated i n i t i a l 

o u t l a y . T h i s t a b l e a l s o i n d i c a t e s that a p r i c e of copper amounting to 400 U.S. 

per pound or more i s r e q u i r e d to recoup i n v e s t e d c a p i t a l i n c l u d i n g e s t a b l i s h i n g 

working c a p i t a l , an allouna'ce for i n v e n t o r y ano paying i n t e r e s t @ 7% on tn« d e c l i n i n g 

oalance during tne l i f e of the four open p i t s p r o p o s e c f o r i n i t i a l mining. 

I t has been assumea th a t the sum of ^2,000,000. would be obtained from the 

s a l e of p ^ r t of the outstanding treasury s t o c k , and hence would not be r e p a i d , 

as would oisa the funds r e q u i r e d for f u r t h e r e x p l o r a t i o n and development p r i o r 

to making a production d e c i s i o n . 

I t i s estimated t h a t part of the remaining " s u l p h i d e s " would provide a 

net o p e r a t i n g p r o f i t at tho r a t e of S895,000. per year f o r the next 3.31 years 

assuming a c u t - o f f grade o f 0.30% copper and a p r i c e of 400 U.S. per pound 

of copper. 
; 

Theso estimates^, assume that c l o s e to 10,000,000 tons of "non-sulphioes" 

uoulc be s t o c k p i l c a s e p a r a t e l y i n the f i r s t 8.58 years, but that no revenue would 

CG d e r i v e a from any possiDle copper recovery process t h a t may be developed for 

t r . i s m a t e r i a l . 


